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keto-enol tautomerism in, 
105 
N-Amidinoalanine 
ESR of, 24 
Amines 
photoautoxidation in, 410 
Amino acids 
harmonic generation of ruby 
light in, 254 
photoautoxidation in, 410 
reaction with hydrated elec- 
tron 
rate constant for, 180 
a-Amino isobutyric acid 
radicals of, 25 
Aminotroponeimines 
proton resonance of, 113 
Ammonia 
ionization of, 217 
optical absorption spectra 
of, 186 
proton exchange in liquid 
ammonia, 103 
Ammonium chloride 
elastic constant of, 
223 
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entropy of transition in, 
223 


A-transition in, 222 
Ammonium fluoride 
recovery of at low tempera- 
ture, 210 
Ammonium flurophosphate 
radicals of, 21 
Ammonium nitrate 
adducts of, 69 
Ammonium salts 
proton exchange in, 103 
" Anastomosis, "' 82 
Anemonin 
bond angles of, 59 
Angelicin 
oxygen requirement of for 
photosensitizing, 421 
Angular momentum 
transport in gases, 127 
Aniline 
core integrals of, 393 
Anions 
aromatic anions 
lifetimes of, 194 
Anisole 
bond structure of, 74-75 
Anisotropic rotational diffu- 
sion model, 11 
Annulene 
Pariser-Parr calculations 
for, 390 
Singlet state of, 18 
Anthracen 
two photon absorption in, 
244 
Anthracene 
bond lengths in, 384 
cation dimmers of, 17 
fluorescence of, 218 
open shell calculations for, 
395 
Antibodies 
photodynamic inactivation 
of, 412 
Antihistamines 
photosensitizing activity of, 
421 


Antimony sesquioxide 
heat capacity of, 142 
Antiotensinamide 
photodynamic inactivation of, 
412 


Antroquinones 
photoactivity of, 413 
Aqueous solutions 
hydrated electrons in, 178- 
80 
hydroxyl radicals in, 180- 
84 


oxygenated solutions at high 
pH, 184-86 
Arakyl peroxide 
thermal decomposition of, 
286 
Argon 
adsorption system on tung- 


sten, 47 
heat capacity of, 143 
viscosity of, 126 
Aromatic diazo compounds 
phenylation reactions of, 
15 


Aromatic hydrocarbons 
formation of from acetylene, 
277 
oxidation of, 278 
radicals of, 194 
7-spin densities of, 12 
Aromatic sulfur-containing 
radicals 
ESR spectra of, 16 
Aromatic systems 
fluorine chemical shifts in, 
382 
Aroxide ion 
effect of pressure on, 213 
Arsenic sesquioxide 
heat capacity of, 142 
Arylation 
effect of pressure on, 
213 
Aryl diazoniumacetate 
phenyl radicals of, 312 
Arylethanes 
extent of dissociation of, 
284 
Ascorbic acid 
photoautoxidation of, 428 
Atomic shells 
intershell effects, 367 
ATP 
NMR spectra of, 117 
photodynamic inactivation of, 
418 
3-Azabicycloj3, 3, Inonane 
hydrobromide 
conformations of, 64 
Azacyclooctane hydrobromide 
crystal structure of, 
67 
Azines 
photoactivity of, 413 
Azocumene 
activation parameters of, 
298 


cage combination at increased 
pressure, 298 

thermal decomposition of 

effect of solvent viscosity 
on, 298 
Azoethane 

cage effects in photolysis of, 

2 


reaction parameters for, 
298 
Azomethane 
cage effects in photolysis of, 
298 


reaction parameters for, 
298 
Azulene 
convergence in, 383 
planar configuration of, 340 








B 


Back reaction 
in carbon dioxide, 194-95 
Bacteriophages 
photodynamic inactivation of, 
417 
Barbituric acid 
ESR of, 25 
"Baymal" 
in gas chromatography, 
83 


structure of, 83 
Benzaldehyde 
ketyl radicals of, 15 
Benzene 
aqueous benzene solutions 
product analysis of, 
183 
association constants in gas 
chromatography, 94 
electron scattering reso- 
nances of, 369 
m-electrons of, 374 
orbital systems of 
calculation of, 365 
orientation by electric field, 
100 
potential surface of, 366 
proton-donor ability, 70 
relaxation stages of, 108 
scavenging behavior, 197 
substituted benzenes 
reaction with hydroxyl ra- 
dical, 183 
structure of, 328 
Benzene anion 
Orbach relaxation processes 
in, 10 
temperature dependence of, 
11 


Benzoate 
decarboxylation of 
as reference reaction, 
183 
Benzodicyclobutene 
ring structure of, 60 
Benzoheptafulvenes 
m-system of, 390 
p- Benzosemiquinone 
~ isomers in ESR spectrum of, 
15 
Benzotrifluoride 
spin-rotation interaction of, 
107 
Benzyl! chloride 
solvolysis of, 217 
Bergapten 
oxygen requirement of fa 
photosensitizing, 421 
Beryllium 
wave function of, 368 
Bicyclo B, 3, i] nonane bridged- 
ring system conformations 
of, 63 
Binaphthyl 
racemization of, 213 
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Biphenyl 
steric effects on spectrum 
of, 391 
triplet state of, 20 
Li-biphenyl 
ion pair formation of, 
16 
Biphenylphosphine 
equilbrium of, 316 
Bisacetylacetonate 
m-bonding in, 388 
Biscyclopropane-formy] per- 
oxide 
decomposition of, 292 
Bistrifluoromethylcyclohepta- 
triene 
conformational inversion of, 


Boat-chair conformation 
in bicyclo B, 3, Dnonane de- 
rivatives, 63 
Bond angles 
measurement of, 101 
Bonds 
acyl-carbon cleavage, 
28 


bond alteration, 384 

o-bond rotation, 299-300 

cage effects, 294-300 

carbon-carbon bond cleavage, 
284-86 

carbon-carbon bond rotation, 
300 


diffusion from solvent cage, 
300 
methylene-aryl carbon bond 
scission, 286 
oxygen-oxygen bond cleavage, 
286-94 
polar contributers, 287 
spin inversion and ring clo- 
sure, 299-300 
Boric acid 
effect on hydrocarbon explo- 
sions, 263 
Boron 
ESR of, 23 
Boron trioxide 
heat capacity of, 142 
Bragg-Gray cavity principle 
in ion current data, 
199 
Breit- Pauli Hamiltonian 
method 
for dipole-dipole approxima- 
tion, 370 
Brillouin scattering 
see Inelastic scattering 
p-Bromanil 
ESR spectrum of, 315-16 
in formation of phosphorous 
radical cations, 314 
Bromide ion 


reaction with hydroxyl radical 


computing rate constant 
for, 181 
equilbrium of, 181 
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Bromine 
as electronegative adsorbate, 
47 


in gas chromatography, 
92 


w-Bromoacetophenone 
dipole moment of transition 
state of, 215 
2a-Bromoarborinone 
conformations of, 62 
Bromobenzene 
Br quadrupole interaction 
in, 328 
0 -Bromobenzoylacetylene 
hydrogen bonds in, 71 
Bromocyclobutane 
bond angles of, 58 
2-Bromodihydroisophotosantonic 
lactone acetate 
conformations of, 64 
4-Bromoestradiol 
conformations of, 61- 
62 


planarity of, 61 
4-Bromoestrone 
conformations of, 61 
4-Bromo-98, 10a-pregnadiene- 
3, 20-dione 
conformations of, 62 
Bromopropane 
microwave spectra of, 
328 
2-Bromopropene 
rotation barriers of, 332 
2-Bromo-a-santonin 
conformations of, 64 
B-Bromostyrene 
cis/trans ratio of, 303 
Brownian movement 
changes with pressure, 
210 


Brueckner orbitals 
calculation of, 356-57 
Butane 
combustion of, 273 
in gas chromatography, 
2 


inhibition of explosion limit 
by, 263 
n-Butenes 
~ radical abstraction of, 
276 
n-Butylaldehyde 
pressure effects on polymer- 
ization of, 219 
t-Butyl carbonium ions 
~ formation of, 191 
Butyl hydroperoxide 
isolation of from oxidation 
of isobutane, 266 
di-t-Butyl hyponitrite 
decomposition of, 297 
t-Butyl perhydratropate 
isotope effects of, 290 
di-t-Butylperoxy dimethylmal- 
onate 
decomposition of, 290-91 
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t-Butyl perpivalate 
~ transition state of 
isotope effects in, 290 
polar character in, 290 
t-Butyl phenylperacetate 
~ decomposition of 
polar contributers to, 
287 


t-Butyl radicals 
~ polar effects on, 313 
t- Butyl triphenylperacetate 
~ cage combination in, 
297 


t-Butyl tropeniumperacetate 
~ polar character of, 290 
thermolysis of, 289 
Buxenine 6 dihydroiodide 
envelope conformation of, 
62 


planarity of, 61 
Cc 


Cage effects 
in acetyl peroxide, 295- 
96 
6-bond rotation in, 300 
diffusion from solvent cage, 
299-300 
diradical intermediates of, 
300 
effect of solvent viscosity 
on, 98, 296 
at high pressure, 298 
spin inversion in, 299-300 
in thermal dissociation, 
295 
Calciferyl 4-iodo-3-nitroben- 
zoate 
conformations of, 62 
Calcium 
ESR in liquid amonia ethyl- 
amine, 17 
Hartree-Fock results for, 


Calcium metaphosphate 
heat capacity of, 142 
Camphor 
effect of impurity on trans- 
formation rate of, 208 
Carbamyl fluoride 
microwave spectrum of, 
329 


Carbazole 
triplet state of, 20 
Carbohydrates 
gas chromatographic separa- 
tion of, 90 
photoautoxidation, 410 
Carbonate ion 
reaction with hydroxyl radi- 
cal, 181 
Carbon-carbon bonds 
acyl-carbon cleavage, 
285 


cleavage of, 284-86 
methylene-aryl carbon bond 
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scission, 286 
rotation of, 300 
Carbon dioxide 
back reaction in, 194-95 
nuclear spin relaxation in, 
108 
Carbon disulphide 
nuclear spin relaxation in, 
108 
Carbonium 
structure of, 68 
Carbonium ions 
stability measurements of, 


Carbon monoxide 
adsorption system on tung- 
sten, 47-48 
combustion of, 264 
dielectric constant of, 
136 
dry systems of, 264 
entropy of, 135 
explosion peninsula of 
effect of pressure on, 
264 
nuclear spin relaxation in, 
108 
spectra at high temperature, 


time scale of molecular mo- 
tion, 136 
Carbon tetrabromide 
quenching of fluorescence 
by, 218 
Carbon tetrachloride 
thermal properties of, 
140 
Carbonyl absorption 
in boat-conformations, 
65 
in half-chair conformations, 
65 
Carboxylic acids 
acids salts of, 69 
Carboxypeptidase A 
active sites of, 116 
Caryophyllene chlorhydrin 
cyclobutane rings in, 
59 
Caryophyllene hydrochloride 
cyclobutane rings in, 59 
Casein 
photodynamic inactivation 
of, 412 
Cations 
hydration numbers of, 104 
solvent cations 
formation of, 194 
Cedrelone iodoacetate 
structure of, 64 
Cerium 
y-q transition in, 226- 
27 
Cesium chloride 
crystal structure of, 68 
Cesium nitrate 
transitions of, 141 


Cqy-F radicals 
polycrystalline shape of, 
11 
Zeeman interaction in, 


Chair conformations 
in steroid rings, 61 
Charge carriers 
mobility of, 189-90 
Charge density 
interactions of, 11 
Charge-transfer complexes, 
17-18 
Charge-transfer states 
in alkalai- metal hyperfine 
interaction, 16 
Chloramine 
hydrolysis of, 214 
p-Chloranil 
~ ESR spectrum of, 314-15 
in formation of phosphorous 
radical cations, 314 
Chlorine 
hyperfine structure of, 
22 
Chlorine pentafluoride 
formation of under pressure, 
221 
p-Chlorobenzaldehyde 
~ hydrogen bonding in, 71 
Chlorobenzene 
in chlorophosphoration, 
312 


o-Chlorobenzoylacetylene 
~ hydrogen bonds in, 71 
38-Chloro-7a-bromo-4 5, 6. 
cholestene 
conformations of, 62 
Chlorocyclobutane 
configurations of, 341 
Chlorodifluoromethane 
transition state of, 214 
Chloroform 
hydrolysis of, 214 
temperature sensitivity of, 
187 
Chloroform-acetone complex 
hydrogen bonding in, 70 
a-Chloronaphthalene 
in chlorophosphonation, 
312 


9-Chloro-9-phenylxanthen 
carbonium cations of, 
68 
Chlorophosphonation 
of alkanes, 311-12 
temperature dependence of, 
312 
Chloropropane 
microwave spectra of, 


2-Chloropropene 
rotation barrier parameters 
of, 332 
B-Chlorostyrene 
cis/trans ratio of, 








Chlorotri-p- methoxypheny1- 
methane 
carbonium cations of, 


Chlorpromazine 
photosensitizing activity of, 
421 
Chromium 
bond structure of, 73 
Chrysene 
bond lengths in, 384 
Cinnamic acids 
decompositions of, 292 
Cinnamoy] peroxide 
cis/trans ratios of, 302- 
= 


decompositions of, 302 
Cobalt 
reduction of, 215 
Collagen 
photodynamic inactivation 
of, 412 
Colpa-Bolton equation, 11 
Concentration difference 
computation of, 158-59 
Concentration polarization 
characteristics of, 154 
Constant-volume parameters 
calculation of, 216 
Constrained variation 
calculation of, 379 
Contact interactions 
dipolar shift, 113 
Fermi hyperfine contact 
shift, 113 
Convective diffusion 
equations for, 156 
Convective transfer 
in mass transfer, 153 
Cool flame phenomena 
radiation of, 265 
Copper 
heat capacity of, 143 
pressure effects on Fermi 
surface of, 206 
Copper chloride 
Wolfsberg-Helmholz calcula- 
tions for, 388 
Coronene 
Hiickel and free electron 
methods for, 382 
singlet state of, 18 
Coulomb hole 
study of with gaussians, 
365 
Coulomb integrals 
calculation of, 382 
Coupling theory 
in gas chromatography, 
82 
Covalency 
1-electron calculations for, 
385-86 
Cracking 
radical reactions in, 169 
Creatine kinase 
activie sites of, 115 
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Cristobalite 
thermal expansion of, 143 
Croconate ions 
multiplicity of ground states 
of, 394 
Cross-relaxation 
as relaxation mechanism for 
trapped electrons, 10 
Crystal Field Theory 
in higher symmetries, 
397 
Crystals 
lattice dynamics of, 142- 
43 
lattice forces of, 100 
liquid crystals, 100, 142- 
43 
melting of, 141-42 
molecular freedom in, 136- 
39 
NMR absorption signals of, 
99 
organic lattices, 100 
plastically crystalline transi- 
tion of, 137 
Crystal violet 
sensitizing activity of, 414 
Cubane 
enthalpy of formation of, 
147 


Cucumber mosaic virus 
inactivation by photodynamic 
treatment, 417 
Cumene 
cis/trans ratio of, 303 
a-Cumyl radicals 
polar effects on, 313 
Cupferron 
photosentizing activity of, 


Curtin-Hammett Principle 
in product formation by 
vinyl radicals, 303 
Cusps 
calculation of, 380 
Cyanoethylene 
Hiickel calculations for, 
382 
Cyanogen chloride 
in gas chromatography, 
85 
Cyclobutane 
bond angles of, 58-60 
coupling constants of, 59 
crystal-packing forces of, 
60 


equatorial conformer of, 
58 

isomers of, 59, 60 

potential barrier of, 58 

ring-puckering in, 58 

thermal parameters of, 
60 

Cyclobutanones 

microwave spectrum of, 
60 

planarity of, 60 
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Cyclobutenes 
planarity of, 60 
Cyclobutenium ring 
planarity of, 60 
Cyclobutenyl ring systems 
bond angles of, 60 
planarity of, 60 
1, 3-Cycloheptadiene 
bond angles of, 66 
Cycloheptatriene 
boat configuration of, 342 
conformations of, 66- 
67 
Cycloheptatrienemolybdenum 
tricarbonyl 
bond angles of, 67 
1, 3-Cyclohexadiene 
ESR spectra of, 13 
Cyclohexadienones 
arrangement of, 285 
Cyclohexadienyl radicals 
elimination of water from, 
183 
Cyclohexane 
cis/trans ratio of, 303 
conformations of, 65-66 
entropy values of, 102 
formation of hydroperoxides 
by, 273 
radiolysis of, 190 
1, 4-Cyclohexanedione 
effect of melting, 65 
effect of temperature on con- 
formers, 65 
lattice forces in, 65 
skewed boat conformation 
of, 65 
Cyclohexane rings 
structure of, 64 
Cyclohexeny!cyclobutenedione 
hydrogen bonding in, 
71 
ring structure of, 60 
Cyclohexylhydroperoxide 
effect on induction period in 
cycloparaffin combustion, 
275 
Cyclononatriene anion 
ESR of, 12 
Cyclo-octane 
conformational properties, 
67, 103 
crown forms in, 67 
valency angles, 67 
Cyclo-octatrienone 
ring inversions of, 103 
Cycloparaffins 
degenerate braching in, 
273 


oxidation of, 273-75 
secondary products of, 
273 
Cyclopentadiene 
planar configurations of, 
340 
Cyclopentadieny! ion 
potential surface of, 366 
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Cyclopentadienylium 
Hiickel calculations for, 
396 
Cyclopentane 
bond angles of, 58 
conformations of, 60, 61 
formation of hydroperoxides 
by, 273 
planarity of, 60 
pseudorotation of, 61 
Cyclopentanone 
acyl-carbon cleavage in, 
285 
carbon-carbon bond cleavage 
in, 285 
gamma radiation-induced 
isomerization of, 193 
stereospecificity of, 285 
Cyclopent-2-enone 
planar cyclobutane rings of, 
60 
Cyclopropane 
anion radicals of, 13 
Cyclopropyl chloride 
Cl nuclear quadrupole inter- 
action in, 328 
microwave spectra of, 


Cysteine 
photoautoxidation in, 411 
Cysteine hydrochloride 
radicals of, 24 
Cystine 
photoautoxidation in, 411 
Cytochrome c 
photodynamic inactivation 
of, 412 
Cytosine 
SCF calculation for, 394 


D 


Deacetylcascarillin acetal 
isodacetate 
structure of, 64 
Decacycline 
triplet state of, 18 
cis-Decalins 
conformational equilibrations 
of, 102 
Degenerate branching 
in cycloparaffins, 273 
in methane, 267 
in peroxides, 266 
Deiodation 
mechanisms of, 411 
Denaturation 
time-course of photodynamic 
effects on proteins, 
413 
Deoxyguanylic acid 
photoautoxidation in, 413 
Detigloylswietenine p-iodoben- 
zoate * 
half-chair conformation of, 
65 
Deuterium isotope effect 
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in hyperfine coupling, 11 
Diabatic curves 
crossing in configuration 
interaction, 362 
Diacetylene 
formation of, 278 
Dialkyl arylphosphonates 
formation of, 312 
Dialkyl peroxide 
thermal decomposition of, 
286 
Diamond 
enthalpy of combustion of, 


Dianin's compound 
as lattice orienting media, 
100 
Dianion radicals, 13 
Diarakyl peroxide 
thermal decomposition of, 
286 
Diary] ketyls 
rotation of, 15 
Diarylmethy] radicals 
ESR spectra of, 13 
extent of dissociation of, 
285 
Diazirines 
excited states of, 387 
Diazoacetonitrile 
structure of, 329 
Diazoketones 
internal rotation of, 104 
Diazomethanes 
excited states of, 387 
Dibenzofuran 
triplet state of, 20 
Dibenzothiophene 
triplet state of, 20 
Dibenzo (a, c) triphenylene 
ESR spectra of, 13 
Dibenzoylmethane 
triplets of, 19 
Dichlorocholestane 
conformations of, 62 
Dichlorodithiane 
chair conformers in, 66 
Dichloromethylene 
hydrolysis of, 214 
Dicyclo-propy]! ketyl 
hyperfine coupling of, 15 
Dienone I 
radical fragmentation of, 
285 


p-Diethylbenzene 
~ electron transfer in, 104 
Diethylenetriamine 
bond structure of, 74- 
75 
Diethyl ether-bromodichloro- 
methane 
hydrogen bonds in, 71 
Diethyl peroxide 
activation energy of, 286 
Diffusion coefficients 
spin-echo techniques of, 
110 


Diffusion layer 
thickness of, 158 
1, 1-Difluorocyclobutanes 
equilibria between conformers, 
59 
free-energy differences, 
59 


Diflurobutadiene 
structure of, 337 

Dihydrobenzenes 
formation from phenol, 


Dihydrophenanthrene 
bond structure of, 74-75 
Dihydroxycyclohexadienyl 
radicals 
elimination of water from, 
183 
6-Diketones 
keto-enol tautomerism in, 


p-Dimethylamino group 
~ effect on stability of phos- 
phinyl radicals, 305 
2, 3-Dimethyl-1, 3-butadiene 
ESR spectra of, 13 
Dimethylchloramine 
volume of activation for, 
214 
Dimethylcycloheptatriene-3- 
carboxylic acid 
conformation of, 67 
conformational inversion of, 
66 
Dimethylcycloketones 
carbon-carbon bond cleavage 
in, 285 
Dimethyl formamide 
hydrogen bonding in, 71 
proton line widths of, 
104 
Dimethyl germanium oxide 
ring equilibria of, 105 
Dimethylketene 
formation in carbon-carbon 
bond cleavage, 285 
N, N-Dimethy] nitrosamine 
site of protonation, 105 
Dimethylpentane 
thermal hydrogen atom yield 
of, 189 
Dimethyl sulfoxide 
effect on hydrogen bonds, 
72 
as proton acceptor, 70 
solvation number of, 104 
Dinitrogen trioxide 
structure of, 330 
Dinitronaphthalene 
dipole moment for, 393 
Diolefins 
in hydrocarbon combustion, 


Dioxane 
chair conformation of, 
66 
ring inversions of, 103 








Dioxindolylalanine 
formation of, 411 
Di-peptides 
resonance peaks of, 117 
Diphenylacetylene 
ESR of, 13 
9, 10-Diphenylanthracene 
ESR spectra of, 13 
fluorescence of, 218 
Diphenylenedioxide 
radicals of, 26 
Diphenylketen 
bond angles of, 67 
Diphenylketenethoxyacetylene 
bond structure of, 74- 
75 
Dipheny] nitroxide 
effect of hydrogen bonding 
on, 17 
Dipheny! phosphines 
in generation of phosphinyl 
radicals, 305 
Diphenylphosphinic acid 
formation of, 306 
Diphenylphosphinous cloride 
in formation of phosphinyl 
radicals, 305 
a-a'-Diphenyl-f-picryl- 
hydrozyl 
hyperfine structure of, 
15 


Diphenylpolyenes 
molecular orbital calcula- 
tions for, 391 
Dipolar coupling 
in fluids, 100 
Dipolar shift 
structure of, 113 
Dipole moment 
as function of deuterium sub- 
stitution, 331 
measurement of, 331 
Diprotic acid 
structure of, 387 
1, 3-Dithianes 
ring inversions of, 103 
DNA 
effect of irradiation on, 
24 
photodynamic treatment of, 
414-15 
1-Dodecanol 
in gas chromatography, 
94 
Dopamine- $- hydroxylase 
acitive sites of, 116 
Dosimetry 
in inadiated gases, 198-99 
Double resonance 
techniques of, 106 
DPPH 
see a-a'-diphenyl-f-picryl- 
hydrazyl 
Durose miquinone 
ion pair equilibria in, 


Dyes 
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active dyes, 413 
as mutagens, 416 


E 


Effective atomic numbers 
in irradiated gases, 198 
Elastic scattering, 239 
Electrolyte solutions 
NMR of, 117-18 
Electron cloud distortions 
calculation of, 369-70 
Electron proton coupling 
in diamagnetic solvents, 
111 
Electron range 
measurement of, 190 
Electrons 
conduction electrons 
in field emission, 42 
field-emitted electrons 
energy distribution of, 
38 
hydrated electrons 
diffusion constant of, 178 
ionic mobility of, 178 
LET effects, 179 
natural decay of, 178 
reaction with alanine, 
180 
spur reactions of, 179 
replacement electrons 
in field emission, 42 
solvated electrons 
identification of, 186 
7-Electrons 
in benzene, 374 
Electron spin resonance 
anion and cation spectra, 
13 
effects of solvents, 17 
moments of ESR absorption, 


vibrational effects, 11 
7-Electron systems 
hyperconjugation and induc- 
tive effect of methyl 
groups in, 382 
Electron theory 
many electron theory 
in open shell systems, 
373 
Electron transfer 
between diamagnetic mole- 
cules, 104 
rate constants for hydroxyl 
radical, 181 
Electron-transfer rate con- 
stant 
effect of optical configura- 
tion on, 17 
Electrostriction 
relation to pressure coeffi- 
cient, 212 
Emission probability 
decay constant of, 38 
Energy partition 
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in irradiated gases, 198- 
99 


Entropy 
constant-volume entropies, 
216 
Envelope conformations 
crystal packing forces in, 
62 


interactions of, 62 
in steroid rings, 61 
Eosin 
effect on viscosity of hyalu- 
ronic acid, 416 
Epichlorohydrin 
volume of activation of, 
214 
Equilibrium constants 
calculation of, 105 
Erythrocytes 
photodynamic hemolysis of, 
420 
ESR 
see Electron spin resonance 
ESR lineshape 
temperature dependence of, 
11 


Esters 
photoautoxidation in, 410 
Estradiols 
coupling constants of, 
62 


Ethane 
gas chromatographic separa- 
tion of, 90 
inhibition of explosion limit 
by, 263 
internal rotation of, 104 
orbital systems of 
calculation of, 365 
rotation barrier 
proton-proton electrostatic 
repulsions in, 338 
2-substituted ethanes 
extent of dissociation of, 
284 
Ethanol 
in gas chromatography, 
92 


Ethers 
Single explosion limit of, 
265 
Ethoxyacety lene 
bond angles of, 67 
Ethyl acetate 
effect on hydrogen bonds, 
72 
Ethylene 
combustion of, 275 
disappearance-rate profiles 
of, 275 
gas chromatographic separa- 
tion of, 90 
temperature inversion of, 
89 
volume of activation of, 


Ethylenediamine 
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absorption maximum of, 
186 
contact shifts in, 114 
Ethyleneiminium 
hydrolysis of, 214 
Ethylenimine 
inversion doubling in, 
345 
Ethyl] fluoride 
barrier parameters of, 
332 
Ethyl mercaptan 
radiolytic behavior of, 193 
Exchange rates 
calculation of 
high-resolution method, 
102 
spin-echo method, 102 
systematic errors of, 
102 
Excited state 
thermal population of, 11 
Excited state reactions 
kinetics of, 218 
Exocyclic bonds 
in four- membered rings, 
58 
Explosion limits 
in hydrocarbons, 263 
single limit in oxygen-con- 
taining compounds, 
265 


F 


Fast reactions 
kinetics of, 217 
Fermi-Dirac statistics 
in free electron approxima- 
tion, 37 
Fermi hyperfine contact shift 
structure of, 113 
Fermi surface 
in field emission, 37 
Ferredoxin 
ESR of, 26 
Ferrihemoglobin 
ESR of, 25 
Ferrimagnetic resonance, 9 
Ferrocyanide ion 
reaction with hydroxyl radi- 
cal 
computation of rate constant 
for, 183 
Ferromagnetic resonance, 9 
Fibrinogen 
photodynamic inactivation of, 
412 
Field emission 
adsorption of gases, 46 
adsorption of metals, 46 
chemisorption rates, 48 
codesorption, 52 
conduction electrons, 42 
current of, 38 
current density, 43 
effect of nonspherical Fermi 
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surface, 37 
field evaporation, 44 
free electron model, 38 
helium ionization, 53 
hydrogen absorption, 53 
ideal theory of, 36 
immersion method, 47 
inversion temperature, 

42 


Nottingham effect, 40 
patch fields, 43 
positive ions, 49 
replacement electrons, 42 
self-diffusion of metals, 
46 
sensitivity to local surface 
charge, 53 
surface migration, 51 
temperature sensitivity, 
40 
thermal stabilization, 42 
Thomas-Fermi model, 45 
work function, 42-45 
Field-emission microscope 
structure of, 36 
Field evaporation 
in field emission, 44 
Film theory 
in liquids, 162 
in gases, 162-63 
Flame system 
termination in, 264 
Flavin radicals 
in formation of chelates, 
26 
Flavins 
photoactivity of, 413 
Fluoranthene 
configuration interaction 
calculations for, 391 
Hiickel calculations for, 
382 
Fluorene 
triplet state of, 20 
Fluorescein 
sensitizing activity of, 


Fluorescence 
red-shifted delayed fluores- 
cence in polycyclic aro- 
matic compounds, 250 
Fluorides 
in gas chromatography, 
91 
Fluorine 
effect on Hg-Oo flames, 
263 


proton relaxation time of, 
108 
scalar coupling in, 112 
three-spin effect, 112-13 
Fluoroalky! nitroxides 
ESR of, 13 
Fluorocyclobutane 
configurations of, 341 
3- Fluoropropene 
rotation barriers of, 333 


rotation barrier parameters 
of, 333 
p- Fluorotoluene 
~ rotation barrier of, 331 
Formaldehyde 
dipole moments in, 343 
field-gradient tensor of, 


molecular equilibria of, 


orbital systems of, 364 
radiation from excited for- 
maldehyde 
in olefin oxidation, 275 
in paraffin oxidation, 
272 
spin-rotation interaction in, 
343 
vibration-rotation parameters 
for, 340 
Formic acid 
double resonance spectra of, 
106 
formation from acetylene 
slow oxidation, 276 
vibration- rotation parameters 
for, 340 
Formy! radicals 
EPR spin-spin coupling con- 
stants of, 387 
Fowler-Nordheim theory, 36- 
37 
Free electron model 
of field emission, 38 
Free radicals 
hyperfine splitting constants 





of, 9 
Fucose 
gas chromatographic separa- 
tion of, 90 
Fulvene 


dipole moment of, 383 
Fumaric acid 
radical of, 22 
2-Furanaldehyde 
conversion rate of, 104 
Furanose rings 
structure of, 61 
Furfurol 
structure of, 337 
Furocoumarins 
oxygen requirement of for 
photosensitizing, 
421 


G 


Galactonolactone 
conformations of, 62 
Gallium antimonide 
recovery of at low tempera- 
ture, 209 
Ganguly- Magee diffusion theory 
model 
at high linear energy trans- 
fer, 188 
Gas chromatography 





column diameter, 86 

complexing systems, 94 

concentration dependence, 
93 

"continuous" chromatography, 
87 

effluent trapping, 89 

force centers, 83 

gas-solid chromatography, 
83 

gradient loading, 91 

heat of adsorption, 83 

hydrocarbon cracking, 92 

of isotopes, 89 

organic adsorpents, 84 

preparative theory, 85 

production of adsorptive sur- 
faces, 83-84 

programming, 87, 91 

quasi-displacement, 89 

in study of hydrogen bonding, 
94 


temperature distribution, 


thermal anistropy, 87 

thermal displacement, 88 

turbulence, 81-82 

Gases 

angular momentum, 127 

BBGKY equations, 128 

Boltzmann equations, 128 

degeneracy averaged cross 
section, 128 

dense gases, 128-31 

dilute gases, 125-28 

double resonance in, 111 

film theory in, 162-63 

inadiated gases 

dosimetry in, 198 
energy partition in, 198 

ion formation in, 198 

nuclear spin relaxation in, 
110-11 

reduce collision integrals 
of, 125 

reduced temperature, 125 

rotating molecules, 127-28, 
131 


senftleben effect, 128 

structureless particles, 125- 
27, 128-31 

thermal diffusion coefficient, 
126 

transport coefficients, 


transport phenomena, 125- 
31 


turbulent flow of, 167-69 
Gas-phase radiolysis 
scavengers in, 197 
thermal hydrogen atom reac- 
tions in, 197 
Gaussian lobe method 
in calculation of ethylene, 
365-66 
Germanium IV 
storage of, 209 
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Germinal approximation 
in computation of energies 
and wave functions, 374 
Germinate recombination 
competition with proton trans- 
fer, 191 
Glaucarubin p-bromobenzoate 
half-chair conformation of, 
65 
Gliotoxin 
bond angles of, 66 
1, 3-diene constituent, 
66 
Glucose 
gas chromatographic separa- 
tion of, 90 
Glucuronolactone 
conformations of, 64 
Glutathione 
photooxidation of, 411 
Glycine 
ammonia yield of, 180 
cupric ion competition, 
180 
ESR of, 24 
reaction with hydrated elec- 
tron, 180 
Glycolysis 
photodynamic inactivation 
of, 419 
Glyoxal 
formation of from acetylene 
slow oxidation, 275 
oxidation of, 277 
Gold 
heat capacity of, 143 
Graphite 
heat capacity of, 142 
Green's function technique 
in perturbation theory, 
375 
Guanine 
SCF calculation for, 394 
Guanosine 
photodynamic treatment of, 
414 
Gypsum 
nuclear spin relaxation time 
of, 110 


H 


Haloform-ether complex 
hydrogen bonding in, 71 
Haloforms 
in hydrogen bonding, 70 
Halogen 
ions of, 68 
Halomethanes 
gas chromatographic separa- 
tion of, 90 
reactions with trivalent phos- 
phorous compounds, 
13 


Hamiltonians 
1-electron Hamiltonian theo- 
ries, 380-89 
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Hartree-Fock method 
near degeneracy correlation 
effects in, 372 
time-dependent method, 372, 
378 


Hartree-Fock orbital 
configuration interactions of, 


Hartree-Fock perturbation 
method, 11 
Hartree-Fock-Slater method 
derivation of, 372 
Heat transfer 
computation of, 155 
in isothermal reactions, 
164 
in nonisothermal reactions, 


in porous medium, 172 
Heavy-atom method 
in molecular structures, 
57 
Heisenberg spin exchange 
in liquids, 17 
Heisenberg's principle 
for short time periods, 
239 
Helium 
eigenvalues of, 367 
frequency-dependent polariz- 
ability of, 378 
heat capacity of, 143 
Hartree-Fock results for, 
372 
Hellmann- Feynmann theorum 
in calculating anharmonic 
vibration-rotation expec- 
tation values, 379 
in calculating force constants, 
379 
in rotation barriers in ethane, 
338 
Helmholz theory 
for complex ions, 381 
Hematoporphyrin 
sensitizing activity of, 
415 
Hemoglobin 
photodynamic inactivation of, 
412 
n-Heptadecane 
~ radiolysis, 193 
Heptafulvene 
dipole moment of, 383 
triplet states of, 390 
Hermitian pseudopotentials 
mathematical properties of, 
375 
Heteroatoms 
6-7interaction constants for, 
12 
Heterogeneous reactions 
boundary diffusion layer in, 
170 
kinetics of, 170 
Hexacarbonyls 
bond structures of, 69 
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n-Hexadecane 
~ radiolysis of, 193 
Hexafluoroarsenate 
spin-lattice relaxation time 
of, 118 
Hexafluorobenzene 
contact shifts in, 114 
Hexafluorodimethy! nitroxide 
ESR of, 13 
Hexamethylbenzene 
bond structure of, 74- 
75 
Hexamethy! benzyl cation 
ESR spectra of, 13 
Hexamethylenetetramine 


anion radicals of, 13 
Hexane 

ion-pair yield of, 188 
n-Hexane 


electron range of, 190 

ion-pair yield in, 190 

negative charge carrier of, 
190 


l-Hexyne 
addition to of CCly, 304 
HF 
see Hartree-Fock method 
Higher-paraffin hydrocarbons 
combustion of, 272-75 
effect of higher temperature 
on, 272 
flame concentration profiles, 


secondary products of, 
272 


High pressure 

constant-volume parameters, 
216 

effect on relaxation, 224 

excited state reactions, 
218 

fast reactions, 217-18 

as a general variable, 211- 
12 


internal pressure, 213 

logarithmic pressure scale, 
207 

logarithmic region of indif- 
ference scale, 208 

low temperature recovery 
of high-pressure phases, 
208-10 

measurement of, 206-7 

polymerizations, 219-20 

proton transfers, 218-19 

supercooling under pressure, 
208 


High-resolution method 
in calculating exchange 
rates, 102 
Himbacine hydrobromide 
conformations of, 64 
Hindred rotation 
calculation from torque, 
371-72 
in ethane, 371-72 
in hydrazine, 371 
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Histidine 
photoautoxidation in, 411 
L-histidine hydrochloride 
ESR of, 24 
Hubbard model 
see Rotational diffusion 
Hiickel molecular orbital 
(MO) theory 
for anion and cation spectra, 
13 
for nonalternant ions, 


Hiickel theory 
for 7-electron systems, 


Humic acid 
ESR of, 26 
Humulene bromohydrin 
cyclobutane rings in, 59 
Hyaluronic acid 
photodynamic treatment of, 
415 
Hydrazine 
hindered rotation in, 371 
Hydrazobenzene 
volume of activation for, 
214 
Hydrazoic acid 
structure of, 330 
Hydrocarbons 
benzenoid hydrocarbons 
annelation effect in, 
391 
bond-alteration in, 384 
carbon monoxide 
combustion of, 264-65 
cycloparaffins 
oxidation of, 273-75 
diamagnetic susceptibility 
of, 385 
effect on Hg-O2 flames, 
26 


effect of vessel surface on, 


ESR spectra of, 13 
flame concentration profiles, 


higher paraffin hydrocarbons 
combustion of, 272-75 
hydrogen 
combustion of, 261-64 
methane 
combustion of, 267-72 
nonalternants, 13 
oxidation accelerators of, 


vapors of 
radiolysis of, 197 
Hydrochloric acid 
inhibition of explosion limit 
by, 263 
Hydrofluoric acid 
effect on hydrocarbon explo- 
sions, 263 
Hydrogen 
branching reactions in H2-O9 
mixture, 261-62 


combustion of, 261-64 
effect of pressure, 261 
effect of surface of reac- 

tion vessel, 261 
explosive limits of, 262 
in ionization of helium, 
53 
recombination of, 179 
sources of molecular hydro- 
gen, 179-80 
Hydrogen bonds 
anion dimensions, 68 
hydroxyl. ..oxygen contact, 
70 


metal-hydrogen- metal 
bridge, 69 
methyl. ..oxygen contact, 
70 
spectral shifts, 72-73 
strong hydrogen bonds, 67- 
69 
symmetry of, 68 
unsymmetrical bonds, 69 
weak hydrogen bonds, 69- 
73 
Hydrogen chloride 
effect of pressure on, 219 
spin relaxation of, 106 
Hydrogen cyanide 
in gas chromatography, 
85 
in hydrogen bonding, 70 
Hydrogen dibromide 
anions of, 67 
Hydrogen dichloride 
infrared absorption spectrum 
of, 67 
Hydrogen di-iodide 
anions of, 67 
Hydrogen peroxide 
reaction with ozonide ion, 
184 
Hydrogen sulfide 
nuclear spin relaxation time 
of, 110 
scavenging behavior of, 
197 
Hydrolases 
photodynamic inactivation of, 
412 
Hydroperoxy radicals 
extinction coefficient of, 185- 
86 
Hydroquinone clathrates 
lattice structure of, 100 
Hydroxlic compounds 
proton exchange in, 103 
a-Hydroxyisobutyric acid 
formation of, 291 
Hydroxy] radical 
absorption spectrum of, 
181 
acid behavior of, 180 
decay of, 181 
electron-transfer reactions 
of, 181 
equilibrium of, 181 


forms of, 181 
rate constants of, 181-83 
Hyperconjugation theory 
spin polarization term of, 
12 
Hyperfine coupling 
temperature dependence of, 
11 


Hyperfine coupling constant 
in alkyl cyclooctatetraene 
anions, 12 
Hyperfine interactions 
Colpa- Bolton equation, 
11 
McConnell equation, 11 
proton hyperfine interaction, 
12 
spin projection, 11 
Hypoxanthine 
photoautoxidation in, 413 


I 


Ice 
compressibility of, 206 
high pressure phases of, 
209, 225 
hyperfine linewidth contribu- 
tion in, 11 
order-disorder transforma- 
tion in, 225 
proton conductance in, 219 
structure of crystalline 
phases in, 225-26 
wave function for hydrated 
electron, 11 
Iminoxy radicals 
stereochemistry of, 16 
Immiscibility 
of helium, 227 
of xenon, 227 
Impurities 
effects on transformation 
rates, 208 
Inactivation 
time-course of photodynamic 
effects on proteins, 
413 
Indium antimonide 
recovery of at low tempera- 
ture, 209 
Indoleacetic acid 
quantum yield for photoautox- 
idation in, 411 
Indoles 
photoautoxidation in, 410 
Inelastic scattering, 239 
Infrared spectroscopy 
under high pressre, 208 
Inorganic radicals 
ESR of, 23 
Insulin 
photodynamic inactivation of, 
412 
Integrals 
in atomic problems 
calculation of, 380 
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6-mInteraction constants 
for heteroatoms, 12 
Internal pressure 
relation to reaction rate, 
213 
Internal rotation 
barriers to, 104, 136, 331- 
39 
in acetylene derivatives, 
136 


vibration-rotation interaction 
in ethane-type molecules, 
338 


Inverse predissociation 
relation to scattering reso- 
nances, 369 
p-Iodanil 
ESR spectrum of, 315-16 
in formation of phosphorous, 
315 
radical cations of, 314 
Iodide ion 
reaction with hydroxy] ion 
computation of rate con- 
stant for, 182 
solvated electron of, 186 
Iodine 
as electronegative absorbate, 
47 


Iodobenzene 
structure of, 328 
Indo groups 
in acceleration of homolysis, 
292 
of perbenzoates, 292 
Iodothyronine 
deiodation in, 411 
Iodotyrosines 
deiodation in, 411 
Ionization 
volume of, 212 
Ion pair equilibrium 
types of ion pairs, 16 
Ions 
free ion yields, 189 
halide ions, 116 
ion-cluster formation, 


ion kinetic energy, 199 
ion mobilites, 189 
ion-molecule reaction, 199- 


molecular ions in liquids 
and gases, 193-94 
lifetimes of, 193 


Iridium 
interstitial oxygen in, 51 
Iridomyrmecin 
conformations of, 65 
Iron 


Hartree-Fock results for, 
368 
Irradiation 
in computing rate constants, 
181 


Isobutane 
cationic polymerization of, 
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191 
radical abstraction of, 
276 
Isobutylene 
volume of activation of, 


Isobutyraldehyde 
in butene oxidation, 276 
Isocolumbin 
conformations of, 65 
Isoguanine 
photoautoxidation of, 414 
Isoiridomyrmecin 
conformations of, 65 
Isokinetic conditions 
in pressure domain, 211 
Isomerases 
photodynamic inactivation 
of, 412 
Isomerization 
radiation induced, 191 
Isoprene 
ESR spectra of, 13 
rotation barrier of, 332 
Isopropanol 
absorption maximum of, 
187 
Isopropylbenzenechromium 
tricarbonyl 
structure of, 76 
Isothermal reactions 
mass- and heat-transfer in, 
164 
Isotopes 
gas chromatographic separa- 
tions of, 89 


J 


Jahn-Teller effect 
analysis of, 388 
basis of hyperfine structure, 
15 
Janus green 
sensitizing activity of, 
414 


Joule's heat 
in field emission, 42 
Joule-Thomson coefficient 
sensitivity to intermolecular 
potential, 126 


K 


Karplus-Kolker method 
excited state spectrum of, 
377 
Keratin 
hydration of, 108 
Ketimes 
proton exchange in, 103 
Keto-enol tautomerism 
intensity measurements of, 
105 
Ketone 
photoautoxidation in, 410 
Kinetics 
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competition kinetics 
in computing rate constants, 
183 
under pressure, 211 
Krypton 
heat capacity of, 143 
Kubo's oscillator model, 11 


L 


Lactams 
contact shifts in, 114 
B- Lactoglobulin 
photodynamic inactivation 
of, 412 
a-Lactone 
formation in primary bond 
scission process, 291 
Lactones 
carbonyl absorption in, 
5 


planarity of, 64-65 
Laguerre function expansion 
calculation of, 367 
Laminar flow 
diffusional boundary layer, 
157 
equations for, 156 
rotating disk surface, 14 
tube interior, 161 
Lanostenyl iodoacetate 
envelope conformation of, 
62 


Lattice forces 
in ring conformations, 63 
Lattices 
lattice forces, 100 
organic lattices, 100 
Lauronitrile 
in gas chromatography, 94 
Lead telluride 
anharmonic interactions for, 
142 
LET effects 
in diffusion models, 179 
Ligand Field Theory 
for complex ions, 397 
Light scattering 
conversion efficiencies of, 
244 


Lignin 
ESR of, 26 
Limonin 
structure of, 65 
Lineshapes 
of random nuclei, 11 
temperature dependence of, 
11 


in vanadyl acetylacetonate, 
10 


Linewidths 
in ice, 11 
in manganese, 10 
in vanadyl acetylacetonate, 
10 
Lipases 
photodynamic inactivation 


SUBJECT INDEX 


of, 412 
Liquid crystals 
nematic phase of, 100 
properties of, 100 
Lithium 
bonding nature of, 358 
D states of, 367 
electron density of, 358 
nuclear spin relaxation time 
of, 110 
Local surface charge 
sensitivity of field emission 
to, 53 
Léwdin's wave operator 
in perturbation theory, 


Lumichrome 
photoactivity of, 414 
Lyases 
photodynamic inactivation 
of, 412 
Lysogeny 
induction in E. coli, 417 
Lysosomes 
photodynamic inactivation 
of, 418 
Lysozyme 
hydration of, 108 


M 


McConnell equation, 11 
McLachlan SCF-MO spin- 
density theory, 14 
Macroscopic kinetics, 153 
absorption, 171 
for drops and bubbles, 166 
film theory, 162 
heterogeneous reactions, 
164 
homogeneous-heterogeneous 
systems, 169-70 
laminar flow, 156-65 
at moving interface, 165- 
67 
multicomponent systems, 
160 


nonisothermal reactions, 
164 
penetration theory, 166 
statistical systems, 170- 
74 
surface renewal, 169 
turbulent regime of flow, 
167-69 
Magnesium 
Hartree-Fock results for 
368 
Magnesium phthalocyanine 
radicals of, 26 
rf Magnetic field 
amplitude modulation of, 
11 
Maleamide 
as spin label, 25 
Malonic acid 
radicals of, 21 


, 


Manganese 
linewidths of, 10 
Mannose 
gas chromatographic separa- 
tion of, 90 
Many electron theory 
in open shell systems, 
373 
Mass transfer 
computation of, 155 
effect of convection on, 
159 
in isothermal reactions, 
164 
in nonisothermal reactions, 
164 
in porous medium, 172 
Melanin 
ESR of, 26 
Melting 
in crystals, 141-42 
Menschutkin reactions 
high pressure kinetics of, 


Mercaptan 
in perester decompositions, 
292 
B- Mercury 
recovery at low temperature, 


Mercury telluride 
recovery of at low tempera- 
ture, 209 
Mesitylene 
triplet state of, 19 
Metal carbonyls 
bond structure of, 73-76 
Metal chlorides 
effect on Hy-O» flames, 
264 2°02 


Metal-hydrogen- metal bonds 
structure of, 69 
Methane 
combustion of at higher tem- 
peratures, 268 
competition of with carbon 
monoxide, 268 
degenerate branching in, 
267 
methanol yield of, 267 
oxidation of, 267-72 
proton relaxation time of, 


surface effects on, 267 
Methanes 

gas chromatographic separa- 
tion of, 90 

molecular orientation of, 
136 

spin relaxation time of, 
106 


temperature inversion of, 
90 
Methanol 
radical scavenging in, 193 
Methemoglobin 
ESR of, 26 








Methinophosphide 
microwave spectrum of, 
329 
Methionine 
photoautoxidation in, 411 
Methyl acetate 
hydrolysis of, 217 
Methyl] alcohol 
microwave measurement of 
bond angles, 101 
Methylazoethane 
cage effects in photolysis of, 
298 
reaction parameters for, 
298 


N- Methyl benzylthioformamide 
internal rotation of, 104 
Methylchloramine 
volume of activation for, 
214 
Methyl cyanide 
microwave measurement of 
bond angles, 101 
2-Methylcyclohexanone 
conformation of, 63 
Methylene 
formation of triplet methyl- 
ene, 277 
Methylene blue 
induction of lysogeny by, 
417 
Methyl formate 
hydrogen bonding in, 
71 


Methy! halides 
vibration-rotation parameters 
of, 339 
Methyl] iodide 
microwave measurement of 
bond angles, 101 
Methyl] ketene 
rotation barriers of, 332 
Methyl] ketone 
rotation barrier in, 371 
Methyl melaleucate iodoacetate 
structure of, 64 
Methyl orange 
sensitizing activity of, 414 
a-Methylpercinnamate 
activation parameters of, 
293 


Methyl] radicals 
initial track radius of, 
188 
Methylsilylacetylene 
rotation barrier parameters 
of, 338 
a-Methyl sytrene 
chain propagation rate con- 
stant of, 191 
gamma radiation- induced 
cationic polymerization 
of, 191 
B-Methyl sytrene 
cis/trans ratio in, 303 
Methyltetrahydrofuran 
solute trapping in, 194 
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Methylthio groups 
in acceleration of homolysis 
of perbenzoates, 292 
Methyl] vinyl ketone 
rotation barrier parameters 
of, 332 
Microwave double resonance 
phenomena 
in 2-chloropropene, 345 
use of Stark effect in, 
345 
Microwave spectroscopy 
gallium arsenide diode for, 
326 
line broadening, 346 
microwave double resonance 
phenomena, 345-46 
millimeter wave spectros- 
copy, 326 
molecular-beam electric- 
resonance spectroscopy, 
326 
Mitochondria 
photosynamic inactivation of, 
418 


Molecular diffusion 
in heat transfer, 153 
Molecules 
adsorbed molecules, 108 
reaction times of, 108 
barriers to internal rota- 
tion, 331-39 
biological macromolecules 
proton relaxation times of, 
115 
binding sites of, 115 
contact shifts, 113 
crystal lattices, 100 
diatomic molecules 
angular momentum in, 
27 


bond linkages in, 327 
natural orbitals of, 354 
potential curves of, 362 
double methyl group rotor 
molecules 
structure of, 338 
intermolecular forces in 
small systems, 369- 
71 
longitudinal magnetization, 
109 
molecule transfer well, 


orientation by electric field, 
100 


partially oriented molecules, 
99-101 
NMR signals of, 99 
Moloxide 
in photodynamic reactions, 
426-27 
Momentum transfer 
equations for, 156 
Monofluoracetic acid 
structure of, 330 
Monosulfide 
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structure of, 387 
Méssbauer effect 
under high pressure, 207 
Motility 
photodynamic inactivation of, 
419 
Multiphoton processes 
Feynmann time-ordered dia- 
grams for, 236 
one-photon spectroscopy, 
235-38 
Mutation 
produced by photodynamic 
treatment, 416 
Myoglobin 
photodynamic inactivation of, 
412 
Myoglobin fluoride 
covalency of, 26 
hyperfine structure of, 
26 


N 


Na-anthracene 
ion pair equilibrium in, 
16 
Naphthalene 
cation dimmers of, 17 
orbital systems of 
calculation of, 365 
Naphthalene-naphthalenide 
system 
rate constants of, 17 
Li-naphthalene system 
ion pair equilibrium in, 
16 


B-Naphthol 
in formation of naphthoxyl 
radicals, 16 
Naphtholic acids 
ultraviolet absorption spectra 
for, 382 
Naphthoxyl radicals 
formation of, 16 
Natural orbitals 
calculation of, 354-55 
Nematic solvents 
NMR of solutes, 101 
Nematogens 
coupling constants of, 100 
NMR spectrum of, 100 
Neon 
heat capacity of, 143 
Neopentane 
inhibition of explosion limit 
by, 263 
NMR spectrum in nematic 
solvent, 101 
Neutron diffraction 
under high pressure, 208 
Nickel dimethylglyoxime 
X-ray spectra of, 388 
Nitrates 
entropy of polymorphic 
nitrates, 139-40 
Nitrenes 
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ground-state triplets of, 
19 
Nitric acid 
anion structure of, 69 
microwave spectrum of, 
330 


Nitroalkanes 
radiolysis of, 192 
thermal dark-reaction of, 
192 
Nitroamine ions 
formation of, 14 
Nitroaromatic anion radicals 
coupling constants of, 318 
formation of, 317 
Nitroaromatic anions 
ESR spectra of, 14 
linewidths of, 11 
Nitroaromatics 
Hiickel calculations for, 
382 
o-Nitrobenzaldehyde 
“aldehydic C-H hydrogen 
bonding in, 71 
steric interaction in, 71 
Nitrobenzene 
open shell calculations for, 
395 


structure of, 328 
Nitrobenzenides 
ESR spectra of, 14 . 
hyperfine tensors of, 14 
Nitrobipheny!l ions 
ESR of, 14 
Nitrogen 
adsorption system on tung- 
sten, 47-48 
in gas chromatography, 85 
nuclear spin relaxation of, 
109 
ring inversion of, 103 
Nitrogen coupling constant, 
12 


Nitromethane 
radiolysis of, 192 
thermal dark reaction of, 
192 
Nitronaphthalene 
dipole moment for, 393 
Nitrophenols 
effect of pressure on, 218 
Nitropheny! phosphate anion 
radicals 
hyperfine structure of, 
15 


N-Nitrosoacetanilide 
decomposition of, 14 
Nitrosobenzene 
open shell calculations for, 
395 
Nitroso compounds 
ESR spectra of, 14 
p-Nitroso dimethylaniline 
reaction with hydroxyl radi- 
cal, 183 
site of protonation of, 105 
Nitrosonium nitric oxide 
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formation of, 21 
Nitrosubstituted conjugated 
anions 
spin densities of, 11 
Nitroterpheny! ions 
ESR of, 14 


p-Nitrotoluene 


orientation by electric field, 
100 
Nitroxide radicals 
coupling constants of, 14 
ESR of, 13 
Nonalternant radicals 
spin densitities in, 11 
Nonisothermal reactions 
mass- and heat-transfer in, 
164 
Notthingham effect, 40 
Nuclear Magnetic Resonance 
biological applications, 115- 
17 


dipolar coupling, 100 

dipolar shift, 113 

dynamic nuclear polarization, 
111-13 

Fermi hyperfine contact 
shift, 113 

under high pressure, 207 

resonance peaks in fluids, 
99-100 

Nuclear polarization 

diffusion model of, 112 

dipolar interactions and, 
111 

scalar interaction, 112 

sticking model of, 112 

Nuclear spin relaxation 

in coupling AB spin systems, 
109 

diffusion coefficients, 110 

in gases, 110 
magnetic field fluctuation, 


relaxation time, 106-7 

scalar correlation time, 
108 

spin-lattice relaxation, 
106 


spin-rotation interaction, 
107 


Nuclei 
lineshape of, 11 
Nucleic acid bases 
charge transfer complexes 
of, 26 
Nucleic acids 
photoautoxidation in, 410 
SCF calculations for, 394 
Nucleophilic aromatic substi- 
tution 
Hiickel approach to, 382 
Nucleotides 
ESR of, 24 
reaction with hydrated elec- 
tron 
rate constant for, 
180 


ce) 


Octachlorocyclobutane 
crystal structure of, 59 
Octafluorocyclobutane 
bond angles of, 59 
Octane 
combustion of, 273 
2-Octanol 
in general of phosphiny] radi- 
cals, 3 
Olefins 
combustion of, 275-76 
formation of in hydrocarbon 
combustion, 266 
photoautoxidation in, 410 
secondary products of, 
275 


One-center expansion method 
in potential surface calcula- 
tions, 366 
Optical anisotropy 
induced by pressure, 208 
Optical rotation 
measurement under high 
pressure, 208 
Orbach mechanism 
in benzene anion, 10 
see Spin-lattice relaxation 
Orbitals 
bonding orbitals, 385-86 
Brueckner orbitals, 356- 
57 
Hartree-Fock orbitals, 355 
natural orbitals, 354 
Rydberg orbitals, 359-60 
Organic free radicals, 12-16 
Organic liquids 
free ion yields in, 189 
germinate recombination in, 
191 


kinetic models for, 188 
thermal hydrogen atom yield 
in, 189 
Orientational disorder 
effect on phase diagrams, 
221-22 
Orthazonalization 
in calculating upper bound, 
375 


Orthofluorocholorobenzene 
structure of, 328 
Osmium 
field emission patterns of, 


Ovalbumin 
photodynamic inactivations 
of, 412 
Oxadiazole 
planar configuration of, 
340 
Oxidoreductases 
photodynamic resistance of, 


Oxygen 
absorption on tungsten, 46, 
51 


intershell correlations of, 
372-73 
paramagnetic resonance 
spectrum of, 23 
Oxygen-oxygen bond cleavage 
activation energies of, 
286 
polar contributers to, 287 
transition state stability of, 
287-89 
Ozone 
formation of, 185, 265 
Ozonide ion 
absorption bond of, 184 
decay of, 184 
kinetics of, 184 


P 


Palladium 
field emission patterns of, 
45 


Paracyclophane 
carbon-carbon bond cleavage 
in, 286 
methylene-aryl carbon bond 
scission in, 286 
triplet states in, 393 
Paramagnetic centers 
relaxation mechanisms for, 
11 
Paramagnetic gases, 23-24 
Paramagnetic solutions 
proton relaxation in, 109 
Paraquinones 
configuration interaction 
calculations for, 394 
Pariser-Parr method 
for annulene, 390 
Patch fields 
in field emission, 43 
Penetration integral 
calculation for, 390 
Penetration theory 
at large times, 166 
Penicillin 
binding of to serum albumin, 
116 
Pentacyanonitrosyls 
ESR spectrum of, 388 
Pentacyano pyridine 
anion radicals of, 15 
Pentafluorides 
NMR of, 118 
Pentafluoropropionamide 
radicals of, 21 
Pentane 
thermal hydrogen atom yield 
of, 189 
Pentanone 
in gas chromatography, 
92 


radiolysis of vapors, 197 
Pentenal 

gamma radiation- induced 

isomerization of, 193 
Peptides 


SUBJECT INDEX 


reaction with hydrated elec- 
tron 
rate constants for, 180 
Peracetate 
activation parameters of, 
293 
homolysis of, 291 
Perbenzoates 
polar effects in, 291 
Perchlorodiphenylmethane 
in formation of perhalophenyl- 
methyl radicals, 284 
Perchlorodiphenylmethyl 
dissociation of, 284 
Percinnamates 
activation parameters for, 
292 
Peresters 
activation parameters of, 
288 
noncerted mechanism of, 
291-92 
polar effects, 290-91 
stability of transition state 
of, 287 
steric crowding of phenyl 
groups, 289 
Perfluorocarbons 
electron scavenging of, 
1 


nondissociative electron at- 
tachment of, 192 
Perhalophenylmenthy] radicals 
half-lives of, 284-85 
synthesis of, 284-85 
Perinaphthenyl 
coupling constants of, 13 
ESR of, 27 
Peroxides 
degenerate branching in, 
266 
Peroxyanhydrides 
decomposition of, 286-87 
fragmentation of to vinyl 
radicals, 302 
stability of transition state 
of, 287 
Peroxydiradicals 
products of, 276 
Peroxyesters 
decomposition of, 286- 
87 


stability of transition state 
of, 287 
Peroxy radicals 
linewidth dependence of, 
10 
operation of spin-rotation 
mechanism in, 10 
Perturbation theory 
in calculating orbital sys- 
tems, 367 
coupled Hartree-Fock meth- 
od, 377 
Perylene 
Hiickel and free electron 
methods for, 382 


475 


Phase transformations 
under pressure, 224 
a-Phellandrene 
bond angles of, 66 
Phenalenylium 
triplet state of, 20 
Phenanthrene 
bond structure of, 74-75 
core integrals of, 392 
phosphorescent triplet states 
of, 19 
Phenol 
conversion of to dihydroben- 
zenes, 278 
substituted phenols 
bond structure of, 328 
Phenothiazine 
hyperfine structure of, 
26 
Phenoxathiine 
radicals of, 26 
Phenoxazine 
phosphorescent triplet states 
of, 19 
Phenylalanine 
photoautoxidation of, 411 
Phenylazotriphenylmethane 
cage combination in at high 
pressure, 298 
Phenylcyclobutenedione 
hydrogen bonding in, 71 
ring structure of, 60 
Phenylcyclopropenyl cation 
Hiickel calculations for, 
382 
2-Phenyl-1, 3-dithiane 
chair conformers in, 66 
Phenylene diamines 
core integrals of, 393 
Phenylperacetate 
polar contributers of, 291 
a-Phenylpercinnamate 
activation parameters of, 
293 
Phenyl radicals 
EPR coupling constants of, 
387 
ESR spectrum of, 12 
Phenyl tertiary phosphites 
autoxidation of, 309 
Phenylthio groups 
in acceleration of homolysis 
of perbenzoates, 292 
Phosgene 
in gas chromatography, 85 
Phosphinates 
formation of, 306 
Phosphine oxide radicals 
hyperfine structure of, 
15 
Phosphine oxides 
formation of, 306 
Phosphines 
phosphorous inversion of, 
103 


temperature dependence of, 
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Phosphiny! radicals 
diphenylphosphinyl radicals, 
305 


in formation of phosphinates, 
306 
generation of, 305 
stability of, 305 
Phospholipids 
molecular motion of, 117 
Phosphonic acid 
hydrogen bonding in, 73 
Phosphonium salts 
formation of, 312 
Phosphorane 
in formation of phosphoranyl 
radicals, 308 
Phosphorany! radicals 
in attack on phosphorous 
trivalent phosphorous 
compounds, 307 
in cathodic reductions of 
phosphonium salts, 
307 


displacement of, 313 
formation of, 308 
in photolysis of phosphonium 
salts, 307 
polar effects on, 313 
Phosphorochloridite 
formation of, 311 
Phosphorous 
effect of impurity on trans- 
formation rate, 208 
hyperfine structure of, 
15 


reaction with halomethanes, 


scalar interactions with, 
112 
Photoautoxidation 
in amino acids, 412 
Photons 
one-photon spectroscopy, 
235-38 
three-photon spectroscopic 
processes, 250-56 
two-photon spectroscopic 
processes, 238-50 
Photooxidation 
in amino acids, 412 
Photosensitizers 
excited states of, 423-25 
a-Picoline 
dipole moment of transition 
state of, 215 
Pimaricin 
energy transfer in photode- 
composition of, 427 
Pivaldehyde 
rotation barriers of, 333 
Plastically crystalline transi- 
tion 
macroscopic properties of, 
137 


Platelets 
photodynamic inactivation 
of, 420 
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Platinum 
in gas chromatography, 
84 
interstitial oxygen in, 51 
Polar solutions 
charge separation of, 193 
Polehausen method 
in computation of tempera- 
ture distribution, 163 
Polyacetylenes 
Hiickel results for, 387 
Polyethyleneimine 
in gas chromatography, 85 
Polymeric resins 
in gas chromatography, 84 
Poly merization 
under pressure, 219 
Polymer solutions 
nuclear spin relaxation of, 
109 
Polynitrodurenes 
electrochemical reduction 
of, 14 
Polynitromesitylenes 
electrochemical reduction 
of, 14 
Polynitropheny! anions 
ESR spectra of, 14 
Polynucleosides 
ESR of, 24 
Polytetra-fluoroethylene 
nuclear spin relaxation time 
of, 110 
Population analysis 
in l-electron calculation, 
385 
Porphins 
ESR of triplet states of, 
26 


Porphyrines 
structure of, 387 
Porphyrins 
ESR of triplet states of, 26 
Potassium 
in alkali metal reduction of 
phosphines, 316 
Hartree-Fock results for, 
368 
Potassium metaphosphate 
heat capacity of, 142 
Potassium nitrate 
transitions of, 141 
Potassium nitroform 
linewidth alteration in, 17 
Potassium persulfate 
radicals of, 22 
Potassium tetrafluorochloride 
formation of under pressure, 
221 
Prandtl hydronamic boundary 
layer, 156 
Procaine 
photosensitizing activity of, 
421 
Proflavin 
sensitizing activity of, 
414 


Promazine 
photosensitizing activity of, 
421 


Propane 
combustion of, 273 
inhibition of explosion limit 
by, 263 
Propanol 
absorption maximum of, 
187 
Propargyl 2-bromo-3-nitro- 
benzoate 
hydrogen bonding in, 71 
Propene 
barrier parameters of, 
332 


microwave spectra of, 


B-Propiolactone 
planar configurations of, 
340 
Propionaldehyde 
rotation barrier parameters 
of, 333 
Propylene 
in olefin combustion, 275 
volume of activation of, 
214 
Proteins 
conformational changes in, 


destruction of, 413 
photoautoxidation in, 410 
photodynamic damage in, 
412 
reactions with hydrated 
electron 
rate constants for, 180 
Protonation 
site of, 105 
Proton coupling constants 
in semiquinone and semi- 
dione, 15 
Proton hyperfine interaction, 
12 


Proton relaxation 
measurement of, 108 
Proton transfer 
competition with germinate 
recombination, 191 
in hydroxlic compounds, 
103 
kinetics of under pressure, 
9 


Pseudopotential method 
in replacing orthagonality 
condition, 374 
in studying Rydberg states, 
374 
Psoralen 
oxygen requirement of for 
photosensitizing, 421 
Pulse radiolysis 
in hydrated electron observa- 
tion, 179 
Pulsed repeller method 
in measurement of thermal 


ion reaction cross sec- 
tions, 200 
Purine 
photoautoxidation in, 410 
Pyrazine anions 
alkali metal association in, 
16 
Pyrazoline 
photolysis of, 299 
Pyrene 
Hiickel and free electron 
methods for, 382 
Pyridine 
dipole moment of, 386 
irradiated pyridine 
molecular weight of, 192 
polymer formation in, 
192 
as proton acceptor, 70 
Pyridoxide ion 
alkylation of, 213 
Pyrimidines 
photoautoxidation in, 410 
Pyrioles 
photoautoxidation in, 410 
Pyrolysis 
in hydrocarbon combustion, 
265 


radical reactions in, 169 
Pyronin 

sensitizing activity of, 414 
Pyruvate kinase reaction 

binding constants of, 115 

phosphate transfer in, 115 


Q 


Quartet spin function, 11 
Quartz 

thermal expansion of, 143 
Quinoline 

dipole moment of, 386 


R 


Rabies virus 
sensitivity to photodynamic 
treatment of, 418 
Radicals 
alkoxy radicals, 313 
t-butyl radicals, 313 
Cage effects, 294-300 
a-cumyl radicals 
cyclohexadienyl radicals, 


cyclopropane carboxy radi- 
cals 
stability of, 292 
cyclopropyl radicals 
isomerization of, 292 
dianion radicals, 13 
diarylmethyl radicals 
extent of dissociation of, 
285 
diradical intermediates, 
300 
effect on hydrocarbon explo- 


SUBJECT INDEX 


sions, 263 
ESR of, 12-16 
free radical addition, 301 
hydroxyl radicals, 180- 
84 


interactions of, 16-18 
neighboring group effects, 
292-93 
nitroaromatic anion radicals 
formation of, 317 
organic free radicals, 12- 
16 


organophosphorous free radi- 
cals, 316 

perchalophenylmethy] radi- 
cals 


synthesis of, 284-85 
phosphiny] radicals, 305- 
7 


radical ions, 314-20 

solvent effects on, 293 

thiyl radicals, 309 

triphenylphosphinium cation 
radicals, 315 

vinyl radicals 

configurations of, 300-5 
Radiolysis 

in determining rate constants, 
183 

gas-phase radiolysis, 194- 
99 


pulse radiolysis, 178 
Raman scattering 
see Inelastic scattering 
Random jump model 
see Rotational diffusion 
Rate theory 
in gas chromatography, 81- 
82 
Rayleigh scattering 
see Elastic scattering, 
239 
Reduced collision integrals 
computation of, 125 
Resins 
in gas chromatography, 
84 
Resonance integral 
calculation of, 390 
Respiration 
photosynamic inactivation of, 
419 


Rhamnose 
gas chromatographic separa- 
tion of, 90 
Rhenium 
field emission patterns of, 


Rhodium 
interstitial oxygen in, 51 
Riboflavin 
sensitizing effects of, 414 
Ribose 
gas chromatographic separa- 
tion of, 90 
Ring-chain tautomerism 
insensity measurements 
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of, 105 
Ring conformations, 58-67 
arene ring, 73-76 
carbonyl absorption, 65 
cyclobutenium, 60 
cyclobutenyl rings, 60 
cyclohexane rings, 64 
energy differences, 63 
five- and six-membered 
rings, 60-66 
four-membered rings, 58- 
60 
cyclobutane rings, 59 
exocyclic bonds in, 58 
ring-puckering, 58 
furanose rings, 61 
intramolecular strain, 63 
lactones, 64 
lattice forces, 63 
packing forces, 62-63 
seven- and eight-membered 
rings, 66-67 
sucrose rings, 61 
Ring-puckering 
effect of temperature on, 
58 
radical distribution function 
of, 58 
RNA 
NMR spectra of, 116 
photodynamic treatment of, 
414-15 
Roothan SCF scheme 
for 2-electronic schemes, 
389 


Rotating disk 
with ring, 162 
in study of laminar flow, 
161 
Rotation 
hindered rotation, 371- 
72 
in hydrazine, 371 
Rotational correlation time 
in rotational diffusion, 
11 
Rotational diffusion 
anisotropic model of, 11 
Hubbard model of, 10 
random jump model of, 
10 


rotational correlation time, 
11 
Rubidium iodide 
transformation rates of, 
208 
Rubidium nitrate 
transactions of, 
141 
Ruedenberg's theory, 
18 
Ruthenium 
field emission patterns of, 


Rydberg states 
calculation of, 360- 
61 
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Safranin 
sensitizing activity of, 
414 
Salicaldehydes 
contact shifts in, 114 
Salicaldimine 
proton resonance of, 113 
Salicyclic acid 
hydrogen bonds in, 71 
Sapphire 
heat capacity of, 145 
Sarcosine 
photooxidation of, 411 
Scandium 
electron theory of, 387 
Scavengers 
in organic liquids, 188 
scavengeable ions, 191 
Scavenging 
radical scavenging, 193 
SCF 
see Self-consistent field 
SCF closed-shell orbitals, 
11 
a-Scission 
in phosphoranyl radical in- 
termiediates, 310 
B-Scission 
in radical formation, 310 
Scrambling reactions, 105 
Second virial coefficient 
sensitivity to intermolecular 
potential, 126 
Selenite ion 
reaction with hydroxyl radi- 
cal, 181 
Selenium 
heat capacity of, 142 
Selenium hexafluoride 
enthalpy of formation of, 
147 
1, 4-Selenoxane 
chain conformers in, 66 
Semidine 
volume of activation for, 


Semidione radicals 
ESR spectra of, 15 
proton coupling constants in, 
15 


Semiquinone radicals 
ESR spectra of, 15 
proton coupling in, 15 

Senftleben effect 
observation of, 128 

Serum albumin 
binding sites of, 116 

Sesquixant-hydrol 
triplet state of, 20 

Silica 
deposition of, 84 
in gas chromatography, 

84 
thermal expansion of, 143 
Silicic acid 
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effect on hydrocarbon explo- 
sions, 263 
Silicon 
recovery of at low tempera- 
ture, 209 
P-doped Silicon, 11 
Silver 
in gas chromatography, 
84 


heat capacity of, 143 
pressure effects on Fermi 
surface of, 206 
transitions of, 141 
Smoluchowski-Debye theory 
in computing chain retarda- 
tion rate constant, 192 
Sodium 
in alkali metal reduction of 
phosphine, 316 
Sodium chloride 
nuclear spin relaxation time 
of, 110 
Sodium chromate 
phase diagram of, 220 
Sodium formate 
radicals of, 21 
Sodium nitrate 
transactions of, 141 
Sodium nitroprusside 
radicals of, 21 
Sodium salts 
bond structures of, 69 
Sodium sulphate 
phase diagram of, 220 
Solutions 
alkali metal-ammonia solu- 
tions 
absorption maximum of, 
186 
aqueous solutions 
hydrated electrons, 178- 
80 
hydroxyl radicals, 180- 
84 


oxygenated solutions 
rate constants of, 184-86 
relation to oxygen concen- 
tration, 184 
Solvated electrons 
temperature dependence of, 
16-17 
Solvation 
dependence on dielectric 
constant, 187 
Solvents 
effects on ESR spectra, 
17 
effects on hyperfine interac- 
tions, 17 
reactions under pressure, 
211 
in semiquinones, 17 
Sound velocity 
in calculating volumes, 206 
properties under pressure, 


Sper mine 


effect on mutant resistance, 
417 


Spherical retarding potential 
analyzer 
structure of, 39 
Spin density 
in aromatic hydrocarbons, 
12 


effect of spin projection on, 
11 
interactions of, 11 
Spin echo 
in determining exhange rates, 
102 


Spin excitations 
in molecular crystals, 
9 
Spin labeling 
in biological systems, 25 
Spin-lattice relaxation 
cross-relaxation, 10 
effect of spin- molecular 
rotation interactions, 
10 
Kubo's oscillator model, 
11 
in liquids, 10 
mechanisms of, 10 
in paramagnetic centers of 
solids, 11 
relaxation time of, 106 
in solids, 10 
stochastic relaxation theory, 


Spin- molecular rotation 
effect on solvents and cop- 
per complexes, 10 
effect on spin-lattice relaxa- 
tion in liquids, 10 
Spin-open coupling 
spectral complications of, 
102 
Spin-orbit coupling 
spin-orbit-lattice mechanism, 
10 
at liquid helium tempera- 
ture, 10 
in spin relaxation, 10 
in triplet states, 18 
Spin-orbit-lattice coupling, 
10 
Spin polarization 
in hyperconjugation, 12 
Spin projection 
effect on spin density, 11 
Spin relaxation 
mechanisms of, 10 
spin-orbit coupling in, 10 
Spin- rotation interaction 
as relaxation mechanism, 
107 
Spin-rotation tensor 
relation to g-tensor, 10 
Spin-spin interaction 
in cross relaxation, 10 
Spin-spin relaxation 
relaxation time of, 106 


Spiropentyl chloride 

Cl nuclear quadrupole inter- 

action in, 328 

microwave spectra of, 328 
Splitting constants 

of free radicals, 9 
Spur reactions 

in organic liquid systems, 


Stark effect 
in microwave double reso- 
nance, 345 
Sternheimer potential 
in replacing Hartree-Fock 
potential, 377 
Stilbene 
isomerization of, 191 
SCFS configuration interac- 
tion calculation for, 
391 
triplet yield of, 191 
Stishovite 
entropy of, 145 
Stochastic relaxation theory 
relaxation tensor of, 11 
Succinamide 
radicals of, 21 
Sucrose 
conformations of, 61 
Sulfate ions 
Wolfsberg-Helmholz calcula- 
tions for, 388 
Sulfonamides 
binding to serum albumin, 
116 
photosensitizing activity of, 
421 


Sulfonylureas 
photosentizing activity of, 
421 


Sulfur 
in gas chromatography, 
85 


Sulfur dicyanide 
structure of, 329 
Sulfur hexafluoride 
enthalpy of formation of, 
147 
Sulfur radicals 
spin-orbit coupling in, 
10 


Sulphuric acid 
conductance at high pressure, 
219 
Sulphuryl chloride 
in gas chromatography, 85 
Supercooling 
under pressure, 208 
Surface migration 
in field emission, 
51 
Swarm theory 
of liquid crystals, 


Sy mbolic-addition procedure 
in molecular structure, 
57 
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z 


Tamm surface states 

in semiconductors, 38 
Tannin 

ESR of, 26 
Tantalum 

interstitial oxygen in, 51 
Telluric acid 

oxygen exchange in, 103 
Tellurium hexafluoride 

enthalpy of formation of, 

147 


g-Tensor 
~ relationship to spin- rotation 
tensor, 10 
Tert-butyl bromide 
crystal behavior of, 137 
Tert-butyl chloride 
crystal behavior of, 137 
Tetra-alkylammonium hydro- 
sulfide 
hydrogen bonding of, 73 
Tetra-alkylammonium salts 
bond structures of, 69 
Tetraarylethanes 
electron density of, 285 
extent of dissociation of, 
285 
steric factors in, 285 
Tetracyano pyridine 
anion radicals of, 15 
Tetracyclines 
photosentizing activity of, 
421 


Tetrahydrofuran 
electron transfer rates in, 
17 
hydrogen bonding of, 72 
Tetrahydro pyridazines 
nitrogen inversion of, 
103 
Tetramethylammonium hydro- 
gen dichloride 
bond energies of, 68 
infrared absorption spectrum 
of, 67 
Tetramethylethylene 
formation in carbon-carbon 
bond cleavage, 285 
Tetramethyloxetanone 
decomposition of, 285 
Tetramethyl! silane 
NMR spectrum in nematic 
solvent, 101 
Tetramethyluric acid 
hydrogen bonding in, 70 
Tetranitrobenzylpolystyrene 
in gas chromatography, 
85 
Tetraphenylarsonium salt 
bond structure of, 69 
Tetraphenyldiphosphines 
in generation of phosphinyl 
radicals, 305 
Tetrathylenepentamine 
in gas chromatography, 85 
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Thallium ion 
absorption spectra of, 
183 
equilibrium of, 184 
reaction with hydroxyl radi- 
cal 
effect on valence states, 
183 
Thallium nitrate 
transitions of, 141 
Thenoyl peroxides 
activation parameters for, 
294 
Thermal conductivity 
in heat-transfer, 153 
Thermal cracking 
contribution of to combustion 
reaction, 265 
Thermal diffusion coefficient 
computation of, 126 
Thermal hydrogen atom yield 
dependence on molecular 
structure, 189 
Thermionic emission 
patch fields in, 43 
Thermodynamics 
in crystalline states, 142- 
43 
high temperature, 144- 
47 


low temperature, 143-44 
mixing, 148 
thermochemistry, 147-48 
third law of, 135-36 
Thiadiazole 
planar configuration of, 
340 
Thianthrene 
radicals of, 26 
Thiazide diuretics 
photosensitizing activity of, 
421 


Thiazines 
photoactivity of, 413 
Thiocyanate ion 
reaction with hydroxy] radi- 
cal, 181 
Thioketyl ion pairs 
alkai- metal splittings in, 
16 
Thiolacetic acid 
addition of to l-alkynes, 
302 
Thiols 
addition to phenylacetylene, 
302 
hydrogen bonding association 
constants of, 105 
Thiopyronin 
induction of lysogeny by, 
41 


photoactivity of, 414 
Thiosulfate ions 
Wolfsberg-Helmholz calcula- 
tions for, 388 
1, 4-Thioxane 
chair conformers in, 66 
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Thiyl radicals 
reaction rates of, 309 
Thomas-Fermi model 
in field-emission work func- 
tion, 45 
Thomas- Fermi theory 
Hamiltonian formulations of, 
373 
Three spin effect 
in diamagnetic solutions, 
112-13 
Thymidylic acid 
photoautoxidation in, 413 
Thymine 
SCF calculation for, 394 
Tobacco mosaic virus 
photodynamic treatment of, 
414-15 
Tobacco ring spot virus 
photodynamic treatment of, 
417 
Toluene 
association constants in gas 
chromatography, 94 
cis/trans ratio of, 303 
electron proton coupling in, 
111-12 
o-Toluidine 
“bond structure of, 74-75 
Trans configuration 
dipole movement in, 327 
Transferases 
photodynamic inactivation of, 


Transition-state theory 
changes with pressure, 
210 
Transport coefficients 
computation of, 125 
sensitivity to intermolecular 
potential, 126 
Trapped electrons 
relaxation mechanisms for, 
10 
Trapped radicals 
study of, 17 
Trialkyl phosphites 
reaction rates of, 309 
Tribenzocyclododecahexene 
ESR of, 12 


Tribenzocyclododecatrienetriyne 


ESR of, 12 
Tricarbonylchromium 
bond angles of, 67 
Trichloroacetate ion 
volume of activation for, 
212 
Tricyano-s-triazine 
structural rearrangement 
of, 15 
Triethylamine 
hydrogen bonding of, 72 
Triethyl phosphite 
formation of, 308 
Triglycine 
proton exchange in, 103 
Trihydroxycyclohexadieny] 
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radicals 
elimination of water from, 
183 
Trimethylacetonitride 
crystal behavior of, 137 
Trimethylamine 
as chain retarding agent, 
192 
Trimethylene methyl 
ESR of, 19 
Trimethylene oxide 
ring bending in, 340 
ring inversion in, 58 
volume of activation of, 


Trimethylene sulfide 
ring inversion in, 58 
vibrational satellites of, 
340 
Trimethyl pentane 
in gas chromatography, 92 
thermal hydrogen atom yield 
of, 189 
Trioxane 
microwave spectrum of, 


Tri-peptides 
resonance peaks of, 117 
Triphenylarylphosphonium 
halides 
synthesis of, 312 
Triphenyl benzene 
triplet state of, 18 
Triphenyl cyclopropenylium 
triplet state of, 20 
Triphenylene 
bond lengths in, 384 
singlet state of, 18 
Triphenylmethane 
photo-dissociation of, 20 
Triphenylmethyl 
triplet state of, 20 
Triphenylphosphine 
in generation of phosphinyl 
radicals, 305 
Triphenylphosphinium cation 
radical 
ESR spectrum of, 315 
Triplet exciton ESR 
effect of temperature on, 
18 
Triplet exciton solids 
ESR of, 18 
vibronic coupling in, 18 
Triplet states, 18-20 
phosphorescent triplet 
states, 19 
Tris(pentafluoropheny]) 
methyl 
hyperfine structure of, 16 
Tris-(pentafluoropheny]) 
methyl radical 
ESR spectrum of, 285 
2,4, 6-Tritertiary butyl phenol 
nuclear polarization in, 
112 
1, 3, 5-Trithiane 


chair conformers in, 66 
Tri-o-thymotide 
lattice forces of, 100 
Tropone 
configuration interaction 
calculations for, 390 
Trypanosomes 
photodynamic inactivation 
of, 419 
Trypsin 
radiation damage to, 24 
radical centers of, 24 
Tryptohpan 
photoautoxidation in, 411 
Tyrosine 
photoautoxidation in, 411 
Turbulency 
in liquids, 168-69 
local isotropic turbulency, 
167 
near moving interface, 
167 


Twin-chair conformation 

in bicyclo[3, 3, ] nonane 
derivatives, 63 

solution properties, 64 


U 


Urea 
ESR spectra of, 22 
lattice forces of, 100 
values of g-tensor, 22 
Uric acid ~ 
photoautoxidation of, 413 
Uridylic acids 
photoautoxidation in, 414 


Vv 


Vaccinia virus 
sensitivity to photodynamic 
treatment of, 418 
Valence orbital ionization 
potential 
in first transition row atoms, 
385 
Vanadium 
electron theory of, 387 
Vanadyl acetylacetonate 
variation of hyperfine line- 
widths of, 10 
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